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tummytm^t. m^myt-r^tj cox 

0 nmX:&^Zt^mWi!l^^ E LMl^. 

mm^^mit. m^^yft^^<Dxsb^j. 

0 nmX:k^Zt^nnt.-r^E L^^„ 

[ft#iM8] «^_htc, 'rhv^7.mzmm^Hr:Lmm(DELm'f't, tu 

[ M 5f< mi 0 ] ^fr ?ff' * f^' Vf: ^ ^. F r . m T- ^. L T It ^ rri a iz m cnKi. m 
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mmw^^yt^^ELm^tLxm^m^iztmo^ELm'f'^m^^^^t^n^ 
mt^^m^m2Kmm(DEL7'^ ^-fu^ . 

im^mi 2] mmm^m^-t^ELm'^tLxm^m4: ^r^itm^mi 

mmm^myt^^EEm^t Lxm^ms tr^itm^m6izmm(DE Lm^f-^ 

m^^^^t^!^mt^^m^m9izmm(DE l-t-v ^^i^-To 
xs.^^izM\^-t^-M(Dmmt.^m^. 

mm(Dmmx$>^:iii^!^mii^^E T^zfv^. 

[0 0 0 1 ] 

[ 0 0 0 2 ] 

r ' '/ ' ; T - ;-{■■;;:■ 1 

3 IWMM 2 0 0 1 - :3 0 <M3 2 2 3 
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ium Tin Oxide, ^:^T, I T O t^m.'t ^ . ) ti^Eti^hti^^) . 

^it, ^^m^^^(Dytt>mmmmi3j:zj^mmm^^mmi.x. mmmmm^^'c^E 

[0 0 0 3] 

Lie) ^--2. ^S] 

V^'5o Z.(Dm^iZM}Z-t^t^SbiZ. E Lt-V ;^:/L/-f ^C'eix.^tlT^/^-g)±IHCOE 
L ^ )t ^ 3 h ^ o T V ^ ^ o 

[0 0 0 4] 

mf}^^xnmj:<wi.m^ii^^tti^x^. ms^^mB^^m-r^^tfj^x^^E 

[0 0 0 5] 

1 '^(DmmmtmmmM^iiYLxm^izM\^^^-M(Dnmt^m:^r^E lm"^ 
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mmtf^ 1 2 0 ± 2 0 nrnX^ib^^H^nUt-t^. 
[0 0 0 6] 

mmmmmmcommti\ i s o ± 2 o n m-e&^zt: ^nnt^s. 

[0 0 0 7] 
[0 0 0 8] 

mnm(Dmmt/^. 1 3 0 ± 1 0 nm-efe-2>3i:$r#^ti:-r'2)= 
mmmmnmcommi)\ 1 5 0 ± 1 0 nmi:$>^^t^nmt-t^o 

[0 0 0 9] 

mmm y -t ^> t- .t) ^ ^ ^, ^ 1. ^ /-f i - 
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[0010] 

^^miz\i>ii}^^xmm^<mm^'it^:it.tr^x^. m^\'^m^^mm-t ^ ^ ttr^ 

[0011] 

tcmmt^mL. mmE Lm^izMi.xmmmm-^mt-^tix\^^^ e l^^^^ 

f)^'DXmm^<Mli!,^'\i^ZLt.ti^X^. B^•5V^^^$!||^E-r■2>^^:^^T'^■5>E L 
[GO 1 2 ] 

r v/Tit-< h < ijfi m -^-^^^ y x^, m i ^ m tk ^ igjf? r. ^, t ^ ^ v ;i/ 
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^6tClB«CDE LM^^m^K BrjsBW^#6^-r L h L Tlt^^S 5 {CfH« 
COE Lm^^m^^t^:^'^-<DE LT^'r^yl/^hLTtJ;V^3 
[0014] 

^^-r^ELm^t. ^^nyt^^ELm^ntiK -t^xmcunfj^^^j^^mm 
nm^^Lx^^^^<Dx^£<x^^<. ^yp'^^^mm^t'^^'^'^^ji^mmnmti 
yp^2>.mmm^tmf}^^^£^mmmmiit)^m^Lx\<^x^^<. mm^^^myt 
■t^ E Lm'ft LTft^«4 tr^itm^mi izmmcoE Lm^^m^K mnm^ 
^yt^^ELM'f'tLxmMs ^t^\tm^m6izmm(DE Lm^f-^m^^ mm 
w^myt-t^E LM'f-t Lxm^m2trz.itm^m5izmm<DE Lm^^m^^t:^ 

[0015] 

yt^m^^izM^^x^^m^KMcm^-^^ ^tiz^i). ^t^ff^izm^^'^m^^mm 

[00 1 6 ] 



— - V .>r- ^ ill : ' tM Tnf ''^ ■ — 
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[0 0 1 8] 

, SlU'^e) E L^^^l 0ra$:|5gr'5|5gM8 75)':|S^-t?3tlTV^-2)o 0 1 J; tKEI 2 

^fE lt^-v L/-r ^cfev^T^^, e i i \%%%m^ M^^s^wift^-^ 

(Z), E 1 2 ii^3tJi4 G^'<^fe^3ti-^t;C0, E L 1 3 4 B 

=b i: ^ o T V ^ -5 „ 
[0019] 

l^felgT^-r-S E 1 2 ti, HIS tc^fJ; tc, ^0g*«i±fc, -r^i/-'^ 

J^^Wl\\L^ (Indium Tin Oxide, J^T, I T O hSi&IS-tSc ) 
EI3 {cr<t-E L^-T- 1 2(c^nNT{j:. 2 G ^ L T^^ltg L . #® 

v_y* -^ks ILL TO » ^ ■ ' , /-^ - fO. WfL ^ v_ , - . ;Vr i — . - ih^ L_l ' ^ ^ u / ^ ^ > 
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[0 0 2 0] 

ttc. izTjk-tE Lm^ 1 2 -eit. mmnmz co^mi^it. i 5 o ± 2 o n 

[0 0 2 1 ] 

) tf":7x.-;L' (TPD) , 4, 4' -tr"^ [N- (l±-7^Jl) ~N--7 a^ — Jl 
T^y] ti"^i::i;i/ (a-NPD) , 4, 4' , 4' ' - N U X [N- (3-^ 

^;i/:7x— ~N -y oL—jir ^ j :\ hV y 3L—;ir (m-MTDATA 

[0 0 2 2] 

I§^JS4 GtLxii. m^(Dn^miz.mm-$nx\f^^m^m^t)m(^n^mm 

$n^o 5g3^M4 Gfc -SMS ti^tmi: LTli, 1 fcli^jgS[«^M f 

^^tti^X^^, 

[0 0 2 3] 

[0 0 2 4] 

*f-> E L^i^ 1 1 i3i;t>*Wfel§)tt--g) E 1 3 gl 3 



MWiiiifiF 2 ') 0 : - 3 
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[0 0 2 5] 

tr^. E 1 3 T'ti, mmnm2B(Dmmit, i2o±2o 

Bizmm^n^mtLXit. imtt=:itmmmmm-tszttf^x^^. 

[0 0 2 6] 

^®J;-^;5:ELT-V;^^L/-rii, MB^«^i 2 G<Z)mj?$: 1 50±20nmi:L 

r^m^^^-t^ E L^^^ I 2t. mmnmz Romm^ 1 8o±20nm^Lfe 

^felg^^f SE L^^l 1 i:, 5g0^«^i2 B(Dmm^ 1 20±20nmil L^W 

feig}ti-sE L^^i 3 t^m^r~^(Dx&^(Dx. m^^^m^^mm^^^t 
^<x^^. 

[0 0 2 7] 

2 cyDi>)tf$tt;^j-<i§7tM4 c7) myt-t ^ ^izm L r:L ^ CO tfj:^ (7) x\ mytM 4 -fy^yt 

[0 0 2 8] 
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w^nyt-r^ e lm^ i s tcommnmz Bcommtit. ^ti-rtiM^€> t^o^ 

^^^Tv^-5 7b^ m^myft^ E LM^ l l B^^^-t^ E LM^ l 2 W 

m2^m^t^^(DX'$>tnt. ^^nyt-r^E ]. 1 m^&nyti-^ELm 
^12^. w^^yt^^ELMi^i 3(Dz)t>. mmmm2(Dmmtimc-<3&^^ 
(D:^'^feoT v^ ^x(DmmMm2CDmmti^mi:^X'$>'DX zkdjzo 
f£E lt-v ^:/i/-r i: Lfe^-^, ±xcommmm2(Dmmt>m^£^E 

[0 0 3 0] 

E L^i^ 1 1 m^myt-t^ E LM^ 1 2 i:, 

■r^EL^^i 3(Do-^^^irtii}^(Dmmnm2(Dmm^. ±7&Lr=.mm(Dmmt 
Lfjt^^^m^izii. m^^ye-t^Ehm^i 2(Dmmnm2G(Dmm^±i&L'r^m 

B'&myft^ELm^i 2f)^ib(Dyt^Micmi)^-oxmm^<miii 

[0 0 3 1 ] 

t (Z) L Ac -f y V ^ i^^^i^mitm d-ysT. i zo^is&iei-^= ) ^Ti^i^j 

$ ?>IC, /^felg^-T'S E L^^ 1 1 m^^yt-t^ E LM^ 1 2 ^, w^ig 

yt^^E 1 3 •t^xmizmmfi^^^j^^mmnm2 ^^lx^^^^o) 

xtit<r^i:<. T T o tit ^mmmm. t. t z o tj^ ^mmnm t -/^^-Mtf. i 

r 1 

L ■ • • > — J 
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mnm2 R(Dmm^ i 5 o ± 2 o nmi: ^^nyt-t^ e 1 3 <Dmmn 
mx^MM^-&^:it.ti^X'^^mmnm2^yHt^^(oiif£^. Lr=iti^-DX. 

[0 0 3 3] 

oiz. mmmm2ii. lE^m^^Msii. mytm4Gt. ±mnm^ 

[0 0 3 4] 

mz. ±mmmmm(DE ^^^u-r ^m^r=.n^m^(DM,i^miZ'D\,^xm 

07 (a) ij:. m^mm(D-m^ij^Lt:Lmumx$)^. iei7 (a) iz-B\^^x. 
5 0 0 itm^m^^i^^^L. 5 0 1 liirfiBoE Lf-v x:/b-f 1 0 ^m^r=.E 

L^B^'kBLX^^^o 

Mmi5(lT$>-5„ [217 (b) ^C^3^^T, 6 0 0 li'fffg^S^g, 6 0Ui^-;K- 
K^.^'«A;^S. 6 0 3 ii'ffffg:4fLIi;4i:f*:, 6 0 2{tm-M(DE L^^ 7.y'U4 1 0 

0 7 (c) tt, Mmmm^m^co-mkBi^r=.mmmx$>^. mi (c) 

^3lNT, 1 0 0 it^sf^i^^BL. 7 0 UJBtfsH<7)E Lt-V X >^L/-r 1 0 $:^B;i 



;t t (7) T- ^ (7) T\ mnt^n .'j< tSt', f^'Z $: H -t^^< ,j< f^P x. t m /- ^ t- ^ r 

: 2 l\\M-n z ^) ; - ; 
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[0 0 3 6] 

[mmm] 
1 J 

j^;?;^)^ 1 2 0 n m, 1 5 0 n m, 1 8 0 n m(D I T O (In203-Sn02 = 

9o/iowt%) m^mML. 'e(D^n'ernz^\<^xm.ntm}^mt(Dmm^ 

o 

T, mmtmm i 2 o nmc?) i Tom<DU^^^L. mmtmm 1 5 0 nm® i 

TOmcD'^^^^L. -,<^Mmtm:m 1 S 0 nm(Z) I TOKc7)*g^$:^LTl/^-& 

o 

04j:*J> 2 0 nm(D I TOm^i*fe«^CJgig^(Z)bf-^*^&U, Jji 

5 0 nmC^) I T OUtiSl^feM^fC^ji^CDtf- ^ 7i^^ U > l^j^ 1 8 0 n mCD 
I T O M {C H° - ^ & -5 ^ i: 75)^ t) :«)^ <2) o 
[0 0 3 7] 

r^^M 2 J 

j^;p:*UlOnm, 1 3 0 n m, 1 5 0 n m(Z) I Z O (In203-Zn02 = 
9 0/10wt%) m?:ffl«L, ^(^-^4^■?■*tl^C":^v^T^^^;gi:Si©^^l(Z)M^$: 

iii5ii, I zom(Dm^tmMmt(^m%^^i^r:^^^yx&^o moiz^^^ 

X. mMltmm l l O n mcZ) I Z 0|^(7)^g^$:^L, 1 3 0 n m(7) I 

Z om(7)Um^BL. -.^MWtmm l 5 O nmcT) I Z 01^^7)^g|^$:^LTV^S 



3 



;fi,imt>p z 0 .) : - 3 
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5 5 0 nmmm-^'&^Z.tti^tDt)^^. 

oiZl 5 0 nmT'^U, I TOM(Z)mj?$: 1 5 0 n m ^ ^ t.iZ ^ ^) . 

J; e) {CI 3 0 n mTS> 'J, I Z OIKcZ)!^;? 1 3 0 n m i: "T ^ i: U , 
[0 0 3 9] 

KI^M 1 T'M^Lfc I TOmtmmoy I TO|^*^^;i-5]^0^«^S$:^L, 

^(Dmm> mmi 2 0 nm(Dmmnm^^^^^(Dmi&i>i. ss. 4cd/m 
mmi 5 0 nm(Dmmnm^m^^tj(Dmmit. 93. 9cd/m2, m^^i 

8 0 n m(7)^0^«1i$:^-r'S>=t(^/^;g{i, 9 0. 2 c d /m^Tfe o = 

lifer. ^ ' -h'i j ' /J' ' :> ^ ,/L 'til ."^S triJ » ^ i-J /'^ * - \- <0'r^ J- X J A ; . ; 'S ^ J, 7. ' ' ^ ^ 

V ^ /J ^ i|i ^ ^ r ^ 75)'^ $ S r h fift IS - c- ^ = 

r 1 
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^umm 5 J 

"to^^^^. i^mi 1 0 nm(Dmmnm^m-r^^(Dmmit. 9o. icd/m 
mmi 3 0 nm(Dmmnm^m-t^^ (Dmm.it. 95. e c d/m^ 

5 0 n mCO^Bg^M^rW-r-S) 9 0. 4 c d /m^T:-^ o ^„ 

VNTli, I Z OIKA^^^-SMH^gm^ffiOOMJ??: 13 0 n m^Siit- -S^iltCioT 

[0 0 4 1 ] 

TfeoT, m^n%^^ E Lm^-r'$)-5«'^{Cli^^m^i<^MJS$: 1 5 0 ± 2 0 

nmt. E L ^^^T" ^-^tC tiSBgm^c^MjP 1 8 0 ± 2 0 

nmi: »feie^t--5E L^^^-efe^^-^tC Ji^0^«^COK;p$: 1 2 0 ± 2 0 

S E L^^^-efe-5#-^tCli^0^m«(Z)Mj??: 130±10nmi:L, /75^fef§yfcf 
S E L^-7-"efe-5^i^{Cti^0g«^lc7)^j?$: ISO+lOnmtL, Wfelgyfct" 
E L^rf T?feoiS^(C(j::^i3^mMcZ)iIi¥$: 1 1 0 ± 1 0 n m h L tcTj-^fe^ 

myft^^(Dyi^M\,^MmmxMm^'\±^z.iiti^x^^mmnm%:m^^^(Dt 

^ < _ . r/j tiL 70 /V/ -ir s 1 j t^a; ^'^ - ^ - . t- r- -j, : i • w . . _ , ^ , M >! - - 
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[0 0 4 3] 

xmm^<mtii^'&^ :itti^x^. m ^ ^^mB^mm^ ^ ^ tt^x ^ ^ :^ - 0) 

[0 0 4 4] 

tt^. ^mna^m'fm-^it. ±m(DELm^^m:^r=.^(Dx:^^(Dx. mnt:^ 
mB§h&.^m-r^mijkm^mK.rzm^m^t.-r^zti)^x^^. 

[01] ^^mo^ELy'^f T.zfu^o-m^BLrc.mx^i^}. m^mij^^ 
Bt=.^wmx$>^o 

[0 2] 01 {C^LTt E L-r'-f ;^ >^l/-r (7)-g|5$:^Lfc«EIHSW®0-efe U 
, 01(7)A-A' ^®0-e$)'£) = 

[0 3] 01 iZBLt^E L^^ U-r {Cfii^P>ti7^E L^^$:^LA-0 

[04] I TOM(7)?'^:g^^ji§^h(7)M^5r^L;ty9 7Tfe-6. 

[05] I zom'7)m&tmmmt(Dmi^.^BLr^'7'^yx$)^. 
[0 6] t^yt^^mtcom^^^^7i'<Lr-f^yx&^^. 

[0 7] 07 (a) id:, _hia3^-Sg0^(;)E L-T-V ;^:/L/-f $:^X.7^c^^f?m 
ISc7)-M$:^N-1-0T'fe'J, 07 (b) Ij:, ±gEIIM^®.(7) E L •t^V X ^ b-f 5:^ 

;tfc^^§?'ft$g^iiig*(7)-M$r^t-0-eS)U, 0 7 ( c ) it. ±mmmmm(o 

2 , 2 R, 2 2 B 
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mm 
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L 1 



[02] 
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^ ^ 3 4R(4) \ 3 4G(4) \ 3 4B(4) 




8 11 

(10) 



[03] 
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\ ^ \ \ \ X 
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[EI 5] 
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mm: 

\<^iz^\^'t^-'M(DMmt^m^t~E Lm^x&'DX. mB-M(Dnm<^o-^- 
vmmn 1112 
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